Two protein kinase C activators, bryostatin-1 and phorbol-12-myristate-13-acetate, have different effects on haemopoietic cell proliferation and differentiation.
Primary B lymphocytes can be induced to proliferate and certain haemopoietic cell lines such as HL60 and U937 can be induced to differentiate by the addition of phorbol esters, which have been shown to activate protein kinase C. Several non-phorbol esters, such as the bryostatins, have also been shown to bind to and activate protein kinase C. Although bryostatin-1 and 12-O-tetradecanoylphorbol-13-acetate (TPA) compete for and activate protein kinase C to the same degree and with similar kinetics and also induce similar levels of expression of the CD23 cell-surface antigen, bryostatin-1 is a weak mitogen for B lymphocytes and fails to induce the differentiation of both HL60 and U937 cells. Such an outcome suggests that these two activators have different binding properties for the enzyme that have a physiological consequence which may be useful for analysing the role that protein kinase C plays in both differentiation and proliferation. Analysis of competition assays between bryostatin-1 and TPA leads us to put forward a model where protein kinase C is required to be constantly reactivated and recycled during proliferation and differentiation which can be accomplished by TPA but not by bryostatin, although we cannot exclude the differential activation of some of the sub-species of the kinase by the two agonists.